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TITLE OF THE INVENTION 

WTr'k F.T.FCTRICAL DISCHARGE MACHINE 
BACKGROUND OF THE INVENTION 

1. Fiejfd u£ Lhe Invention 
\ ihe present invention rftlatfts to U) in re electrical 

discharge machine. Moro particularly, trie present invention 
relates to a wire electrical discharge machine capable of 
efficiently collecting macha.ned chips which are* machined 
products produced by electric discharge machining. 

2. Description of the Prior Art 

In a wire electrical clscharge machine, voltage is ■ 
appl led between a work piece' and a wire electrode while 



relativoly moving the wire electrode and the work piece, 
electricity Is discharqed therebetween, thereby machlninq the 
work piece. Machined chips which will become a product 
(machined product) obtained by this electric discharge 
machining and machined cuttings generated by electric discharge 
machining are drop into a wic;e machining tank, ana the widely 
scattered machining chips and machining cuttings are manually 
collected after the machinir.g. 

Aa indicated in Japanese ULillLy Model Registration Wo. 
?h()4h3H, there. 1 5% propnsftd U hykt.hnci in whinh a product r.ufc out- 
from a work piece by electric discharge machining is collected 
by a main body ul the wire elecLiiudl disuhaxue machine ui a 
transfer body such as an exterior robot* 

However, it is extremely difficult to precisely position 
and collect machined chips which wero cut out soparatoly at 
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arbitrary positions of the work piece* Especially if machined 
chips as products are small, :.t is almost impossible to nnllpct 
all the chips . 

There is a collecting method using magnetic ox ddaorblnq 
sysLeia, bub there is a limit ir. shape, size, quantity and weight, 
ftnd sinr.p. prflr.i positioning is required, such a collecting 
/method is used only for a spocific ohapc- 

In a uuxiLinuuub nidchii.iriq usinq a wire electrical 
discharge machine, in order to out out prodnnts as many as 
□ possible from a limited sizod expensive work piece, the moat 
\*k efficient machining method is to form a machining paLli in a foiiu 
i{ of one line as shown in fig. 1A, and to sequentially cut out 



the machined products such that cutting margins or edges are 



P not remained a3 much as possible. 

u 

P3 Fiqs. 1A to 1C show examples in which small chips 2 which 



wi 1 1 become machined products and which are triangular as viewed 
from above on a PCD ( sintered diamond) disk 1 which ia work piece 
die Lu bti cuL uuL by Lhe wii.e elecLiical discjliaxue machine. Flq - 
1A is a plan view, Fig. IB is; a side view thereof and Fig. 1C 
shows the shape of the small chips obtained by the eleotrical 
discharge machine. 

The machining path 4 o:! the wire electrode with respect 
rn thp work* piece 1 is formed in a form of one line, and a 
plurality of machined chips 2 are cut out by this machining path 
4. In Fly. 1A, a leleieuce iiuiibei. 3 i.efcji.eseiiLis iiiauhiiiwd ouLLliiu 
which were not cut, and a reference number 5 represents a clamp 
member for grasping a disk 1 of the work piece. 
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In the case of such an electric discharge machiniiiy , small 
infTciixned chips 2 and machinec; cuttings J which were cut out by 
jet stream of machining liquid during machining scatter into 
a machining tank. To collect the cu t machined chips 2 and 
machined curtinqs 3, there 1« conventionally no method except 
manually collecting after completion of all the machining 
operations, and it io difficult to collect them. Eopccially 
if machined chips which will ue products and machined cuttlnqs 
are small, they easily enter a narrow gap in a machining tank 
of a wire electrical discharge machine, and the chips and 
cuttings can not be collected, or they enter sliding surface 
of a mechanism in a machining tank, and there is a problem in 
that they may damage mechanical parts. 

For example, when small machined chips 2 are cut out from 
d disk 1 of a CBN (Cubic Boron Nitride) sintered body or PCD 
( Po I ycrysfa II i n« Diamond) .si*Tt*Rreci body, 55inr!ft A unit pri r.p of 
the disk 1 of the work piece is expensive, a unit price of the 
uietcjliiuud uliip 2 <sta a prcjducL becomes also eApensivy . IT Llie 
expensive machined chips can not be collected, this is a serious 

problem. 

Generally, PCD ainterec body disk 1 has a diameter of about 
60 to 70 mm and a thickness of about 1. 6 to 3,2 mm. The machined 
chip ? as a product in the cutting machining shown in Fig. 1 A 
is rectangular in shape of about minimum 1 mm, usually about 
2 unit x 4 mm, or Liidiiyuldx In ihdpu uf 3 uuu in many uayyb. AbouL 
300 pieces of machined chip 2 can be cut and produced from one 
sheet of disk. 



r 
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As shown in Figs- 3A dud 3B, Lhe uictuhiiied thipb*|^ shown 

in this example are used as a. blade on a tip end of a bite 6 

* 

of a lathe or used as a blade of an end mill or a reamer 7. 
Machined chips 2 cut out by ';he electric discharyw machining 
have various shapes as showr. in Fig. 2. 

When machined chips 2 vhich are small machined products 
oo dcocribcd above ore cut out by cutting machining, as shown 
in Fiq. 4, some of the cur machined chips 2 and machined cuttings 
p H drop into a machining tank H, and oth^r jump hy j<=t stream 
;f of machining liquid and scatter onto a worlc table 9 or the like 

h* to which the clamp member 5 whi^li grasps a wuikpiBce 1 ia mounted. 

yj 

y in Fig. 4, reference numbers 10 and 11 respectively rRprASRnf 

m 

an upper wire guide and a lower wire guide for guiding a wire 

* 

P electrode 12, and reference numbers 13 and 14 represent a nozzle 

UJ 

1^1 for jetting machining liquid provided in the upper guide 10 and 

01 

P the lower guide 11 into a machining region. 

^ Conventionally/ machined chips 2 of the machined products 

are collected manually after completion of all machlninq 
operations. Even it one m achined chip can be collected tor 1 
oQcond, if thoro exists 300 piocos pf machinod chips, it takee 
five minutes, which remarkably reduces the operating efficiency . 
Further, operation tor checking in a machining tank a thoroughly 
\ to confirm if there are any uncollected chips, which takes about 
\ 30 minutes or more, is required in the prior art. This 
\ conflrmlnq operation is a simple operation, which requires 
and r.flusfts anguish. Further, in nasp wh«r« various 
shaped machined chips are machined as described above, whenever 
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• different: shaped chips are machined, they must be collected, 
which takes time. If different shaped chips are mixed, it ia 
ncccocary to distinguish the chips after collection, and this 
operation is touqh. 

As described ahove, whan small machined products are 
machined by cutting machinirg, it takes time to collect the 
machined products, wliiuh ieiLcixk<d.L>ly reduces Lhe operaLinq 
etticiency ot the wire electrical discharge* manhinfl. 

M 

D 

£3 OBJECT3 AND SUMMARY OF THE INVENTION 

y& The object of the present invention is to provide a wire 

jj^ electrical discharge machine which facilitates collection of 

Si machined products cut out by wire electric discharge machining. 

to attain the above object, a wire electrical discharge 

U 

p machine of the present invention comprises receiving mean.*? fnr 
receiving machined chipo to oe cut out by electric discharge 
ilj mauliiuiiiy • The xeueiviixy uiedus is disposed bu as Lu cover ci 



portion at. least lower than a portion where electric discharge* 
machining is carried out, or both the portion and a side, and 
the machined chips are prevented from passing through the 
receiving means, while machining liquid Is allowed to pass 
through the receiving . means - 

Especially, a wire electrical discharge machine 
comprises an upper nozzle disposed above a work piece and a lower 
nozzle disposed below the wor< piece, in which a wire electrode 
is inserted between the upper nozzle and the lower nozzle, the 
wire electrode and the work piece are relatively moved with 
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xespecL Lu each oLher La machi.:ie the work piece, thereby forming 
mar.hinetri chips, whflrRin at 1 pssf the lower nozzle or a lower 
guide to which the lower nozzle is mounted is providod with lower 
i^ceivincj mean s Lojl^i *** ^ j, y j uxj ' Ua "j^ ^ilii^U c h 
^^e^eivlng^ means prevents the machined chips trom passing 
therethrough and allows machining liquid to pass therethrough. 
This structure makes it easy to collect the machined chips. 

Upper receiving means is mounted ro an upper nozzle or 
* n upper rp.iide to which the upper nozzle is mounted so as to 

£3 be opposed to the lower receiving means, combined receiving 

0 

fa means conTiqured by cumbinlirq lower receiving means and the 

u 

jls. npppr rpnpi ving nipans is formed at Ipast Hnring machining, and 
^ the machined chips are received by the combined receiving moans . 

tt 

P The wuik pittuw ia Lu yidapb d by c± cleimp uitsiubwi. , Llie combined 

• Id 

p receiving means receives the work piece and the clamp member 

which grasps the work piece, and the combined receiving means 



flj has a gap for allowing the clamp member to come into and out 
of the combined receiving means. A resilient machined 
chip-stopping member is provided in the upper receiving means 
at the gap for preventing the machined chip3 from jumping out 
o£ Lhe combined recelvinq means through Lhe qap. The receiving 
mftan.<? h^s a rpfinil^ffid or pnrnns .strnnfnrfi sur.h that mRrhining 
liquid passes through the receiving means and the receiving 
/means ieueivei» Lhu luddiiued chips . _AI jjaausJ: £h e lower receiving 
me^nsj-is__detachably mounted zo the lower nozzle or the lower 
guide to \jhLch^tt is mounted. 

further/ in a wire electrical diochargo machine in which 
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a wire nozzle and wire guides are disposed laterally in a 
horizontal direction, and a wire electrode horizontally held 
by the wire guide and a vertically clamped work piece are moved 
relatively with respect to each other to machine the work piece/ 
thereby generating machined chips, rece/l v\uu means for 




wire guide, and the receiving mcano rcccivco the machined chips . 
In Lhiss case, the receiviriq mc:ans is mounted to each of the left 
ja£ and right wire nozzles and wire guides , the lett and right 
receiving means are abutted against with each other during 



machining, and when machined chips are taken out, the left and 



W right receiving means are separated trom each other. 

M 
81 

|U BRIEF DESCRIPTION OF THE DRAWING3 

W The above and further oblects and features of the present 

|]1 invention will become apparent from the following description 

C3 

js] of embodiments with reference to the accompanying drawings, in 
which: 

F1gs. 1A to 1C are explanatory views of cut.t.1ng-ont 
machining by wire electric discharge machining/ and Fig- 1A is 
a plan view, Fig. IB is a side view and Fig* 1C shows the shapes 
o£ the small chips obtained by the electric al discharge machine ; 

Fig. 2 shows an example of shapes of machined chips cut 
out by the cutting-out machining; 

Flq. 3A and Fiq. 3B show examples of use where a cut 
mrtrrhinp.H rrhip i .s iisaH ;=uq pi hi srtf= nf a tool; 

Tig. 4 shows a scattering state of machined chips caused 



"02 03/05 16:21 FAX 03 3502 2570 fc^MStf I M ■» STAAS&HALSEY 



by cutting-out operation by a conventional wire electrical 
discharge machine; 

Fig, 5 is an explanatory view of an essential portion of 
an embodiment of the present: invention; 

Fig, 6 is a sectional view of an upper cage of the 
embodiment ; 

Fig. 7 io o oidc view of the upper cage of the embodiment/ 
Fiq. 8 is an explanatory view when an upper quide is caused 
p r.o ascend tor mounting a work piece and a iower cage in the 

n 

: !: embodiment ; 

43 

M Fig- 9 is an explanatory view when a lower cage is mounted 

\jl 

}U in the embodiment; 



01 



Fig. 10 is an explanatory view of a state when cutting- 



ly out machining is carried out by a wire electric discharge 

yj 

□ machining of the embodiment; 

P Fig. 11 is an explanatory view of a state in which the 

lower cage io collected after machining wao completed in the 
embodiment ; and 

Fig. TS. is an explanatory view ot an essential portion* 
of a second embodiment of tho prosont invention. 



DF.TATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 5 shows a structure of an essential portion of one 
embodiment of the present invention- This embodiment is 
different from the conventional wire electrical discharge 
machine "in that a reticnlated cago is provided as the receiving 
moans which receives and collects machined chips (machined 
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products) 2 obtained by wire electric discharge machining. 
The cage 2U as the receiving means in this embodiment 

comprises a combination of a lower cage 21 constituting lower 

receiving means and an upper cage 22 constituting upper 

receivinq means. 

The lower cage 21 includes a mount portion 21a so that 

the lower cage 21 can be attachable to and detachable from a 

nozzle 14 of a lower quide 11 which quides a wire electrode 12. 

Th« upper r.age 77 is mounted to an upper guide 10 (or the upper 

0 

JJJ cage 22 may be dctachably mounted to a nozzle 13 mounted to the 

h 

w 

M 

01 a gap which allows the work p:.ece 1 to move for machining. The 

*• 

f*% upper cage 22 also includes chip-stopping members 23 which 

03 
o 



upper guide 10) - The upper cage 22 has a notch 22a through which 
a c I amp member b which grasps the work piece 1 and which torms 



prevent machined chips 2 and machined cuttings 3 from jumping 
£H out of the combined receiving means 20 through the notch 22a. 

n 

hiss 

Resilient foam rubbcrc arc mounted to an upper end 
peripheral surface of the lower cage 21 and a lower end 
peripheral snrfar.fl of ths upper r.agp. 77. 

Fig. 6 io a occtional view of the uppor cage 22. Fig. 

7 is d side view of the upper cage 22 as viewed from a right 

direction in Fig. b. As shown in figs. 6 and 7, chip-stopping 

member 23 which prevents the machined chips 2 and machined 

cuLLings 3 fium jumping out is provided in the upper cage 22 

in front of the notch 22a so sis to seal the notch 22a. Another 

« 

chip-stopping member 23 is provided between the notch 22a and 
the nozzlo 13 of tho uppor guido 10. Each of the chip-stopping 
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member 23 is made of resilient material, a lower end of the 
r.hip-srnpping Tnf»mhf»r 9\ is f ree , and a slit is formed from an 
intermediate portion to a lowor end of the chip-stopping member 
23. WiLh Lliia cun£iy utdLion, Lhe clamp member 5 which grasps 
the work piece 1 can move without being hinri«r«ri by the 
chip-stopping member 23. 

First, as shown in Fig . 0, the upper guide 10 is Cctused 
to ascend, and the claxnp member 5 is caused to grasp the work 
M p1er:ft 1. Nftx1- r as shown in Fig. 9, the work table 9 is moved, 
p the clamp member 5 and the work piece 1 are caused to retreat 
y & from Lhe upper position of the lower guide 11, the nozzle 14 

W mnnntpfi to the lower guide 11 is inserted into a hole of the 

M 

Q1 mount portion 21a of tho lower cage 21, and the lower cage 21 
p is fixed Lu Llie lowex guide 11- 

juj Next, the work table 9 is moved, the work piece 1 is moved 

Q1 to a wire connection position and then, the upper- guido 10 io 
fjj moved to a machining position so that a wire electrode 12 

connected. That is, the wire electrode 12 is allowed to pass 
through the upper guide 10 and lower guide 11 and is connected 
in the same manner as that of the prior art- At that time, the 
foam rubbers mounted to the lower end peripheral surface of the 
upper cage 22 and the upper end peripheral surface of the lower 
cago 21 arc brought into tight contact with each other, and they 
cibuL ciqciiriyL each other without qeneratinq a qap. The upper 
cage 22 and lower cage 21 torm a space which is opened only at 
the notch 22a and closed at other portions. The work piece 1 
graoped by the working clamp 5 is brought into a state shown 
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in Fig, 10- surrounded by Lhy -aye 20 which forms Lhe receivinq 
means . 

In this state, voltage is applied between the wire 
electrode 12 and the work piece 1, machining liquid is injected 
from the upper and lower nozzles 13 and 14/ the work piece 1 
1 .s relatively moved with respect to the wire electrode 12 and 
in this state/ cloctric discharge machining io carried out - The 
ciicichirilncj liquid Injected from the upper and lower nozzles 13 

M and 14 is discharged trom the reticulated shape o± the cage, 

P 

P small machined chips 2 cut out by cutting operation or the liko 



are accumulated and collected in the cage 20 which is the 
W receiving means. At that time, when small machined chips 2 are 
ff\ cut- out, ftvftn if rh* chips flrn blown by thm je»t .stream of the 
machining liquid from the noz,zle 14 of the lower guide 11, the 
upper cage 22 prevents the chips from muviuej, and Lhe chips 



m 
u 

Ql remain in the cage. Even i f msr.h inert chips are bl own away toward 



the notch 22a, the chips come; into contact with the resilient 
chip-stopping member 23 mounted to the upper cage 22, and the 
chips are prevented from moving and drop into the cage 20 (see 
Fig. 10) . 

If all tho machining opcrationo were completed in this 
manner, as shown In Fiq „ 11, Lhe upper qulde 10 is caused to 
ascend and the wire electrode 12 is cut of f , the work table 3 
is moved, the clamp member 5 is caused to retreat from the upper 
position of the lower guides 11, and the lower cage 21 which 
collects and holds the machined chips 2 obtained by the electric 
discharge machining are detached trom the nozzle 1 4 of the I owe=sr 
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guide 11 for collection- At that time, non machined portion 
3/ of the work piece 1 which has been qrasped by rhe clamp member 
i a detached trom the clamp member^^Lncl received in the lower 
cage 21 and collected at the same time. 

The above description is for explanation of an electric 
discharge machining and collecting method of the machined 
product according to the present invention 

Fig. 12 shows an outline of a 3CCond embodiment of the 
M present invention. The secjund embodiment is different from the 
p first, embodiment in that the wire electrode runs horizontally. 

j si 

That is, a right guide 30 and a left guide 31 correspond 

r* 

W Lo the upper guide 10 and the lower guide 11 of the first 
f;jl embodiment, respectively. Tne wire electrode 12 is guided by 
the right and left guides 30 and 31, and the wire electrode 12 



h 

W rune from right to loft in th:.s ombodiment. Reference- numbers 



33 and 34 represent, nozzles provided un the riyhL and left yuidea 
30 and 31. 

Tho work piece 1 is clamped in the vertical direction, 
and moves in a direction perpendicular to a tensile direction 
of the wire electrode 12. if the tensile direction of the wire 
electrode 1? is defined as a 7. direction, th« work pi«r.« 1 i .s 
allowed to move relatively with reopect to the wire electrode 
In an X d*is direction (up-cnid-duwn direction in the drawing 
papprnf Fig. 1?) whi c.h i a perpend 1 cu I ar to the Z axis direction/ 
and in a Y axis direction (direction of normal line of the paper 
sheet) . A cage 40 constituting the combined receiving means 
which receives the machined products is also provided in this 
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second embodiment. The cay* 40 is divided into left and right 
caqe portions- A left cage portion 41 rnnst ituting left 
receiving means is attachable and detachable to and from the 
left guide 31 or the nozzle 34, and a rlyhL caye portion 42 
constiLuLiay rlyhL receivinq means is attachable and detanhahl e 
to and trom the right guide 30 or the nozzle 33. 

The clamp member 5 comas in and out of any one of or both 
of the left and right cage pui Lions 41 and 42. Any one of or 

\*h both of the left and right cage portions 41 and A? are provided 

C3 

j««3 with notches 4 5 which form gaps through which the clamp member 



43 



5 moves for machining operation. in this second embodiment, 



U Lhe left caqe portion 41 is provided with the nntnh 45. Open 

M 

Q1 Side peripheral surfarp.s nf the left and right cage portions 

p 41 and 42 abut air-tightly against each other except posiLiuu 

W thereof corresponding to Llie uuLch 45, Lower abutting surfaces 

i? 3 

Q1 of the left and right cage port-inns 41 and 42 are provided with 

C3 

jn] dividing wall ribs 41a and 42a extending in the vertical 

direction. Ribs 41b and 42b extending in Lhe vertical direction 
*ze provided as chip-stopping members in positions opposed tn 
the notch 45. 

First, the right guide 30 i3 caused to move in the Z axisi 
direction Lo widen a qap between the left and right guides 'AO 
and 31, and the left cage port- inn 41 is mounted to the left guide 
31. The right cage portion 42 is mounted to the right guide 
30. The clamp member 5 is ce.used to gxeisp a work piece 1, the 
work piece 1 is moved to an electric discharge machining- 
starting position, the right guide* 30 is moved, the open side 
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peripheral surfaces of the left and right c<aye portions 41 and 
2 are brought into righr abutment against each oi-hmr as shown 
In Fig. 1? , anH thp work piece 1 is covered with the cage 40. 

If machining io carried out in the state shown in Fig. 12, 
the machining liquid injected from both the nozzles 33 and 34 
flows out of the reticulated shape of the cage, and machined 
chips 2 are prevented from flowing out by the roticulatcd shape 
of the cage and then received in the uaye 40. At that time/ 
1^ uuL-uui machined chips are captured by any one ot the left and 
right cage* portions 41 and 42. Since the injecting diroction 
M3 of machining liquid is tho lateral direction, machined chips 
|jj 2 are blown in Lhe lateral direction by the jet stream ot 
m machining liquid/ and are seldom blown in * vertical direction. 



Therefore, in the second omoodimcnt, it i3 unnecesaary to 



W provide chip stopping member which closer the nuLch 45 provided 
in Lhe case of the first embodiment, it is sufficient to prevent 



blown machined chips from dispersing by means of the ribs 41b 
and 42b provided around the notch 4 5, and the ribs 41b and 42b 
constitute the uliip-y Loppinq member. 

After completion nf electric discharge machining, the 
right guide 30 is moved right ward in Fig. 12, the wire electrode 
is cut, and then, the left end ilyhL caqe portions 41 and 42 
die detached from the guides 30 and 31, and the machined chips 
are coUPcted. Even if the cage 40 is divided into the left 
and right cage portions 41 e.nd 42, the machined chips in the 
left and right caytj portions 41 and 42 do not fall out of the 
cage by the wall ribs 4ia and 42a. Tn t-hi.s r.***, also. 
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non-machined portion of the work piece 1, which is grasped by 
the clamp member 0, Is collected in the cage 40. Machined chips 
cue our in rhis manner are collected and then ripened for- use. 

Although the cages 20 and 40 constituting the receiving 
means have reticulated structure in the above embodiments, the 
<j<=iyes mdy be made of porous member instead of the re.t.i mil ated 
Structure. The upper portion of combined receiving means may 
be made of mater.ial other than the reticulated or porous maLeilctl , 
That is, in the first embodiment, dii upper caqe 22 of the upper 
receiving means may not be at reticulated structure, and may 
simply he a cover which simply covers the upper portion and 



o 
p 

Ljj prevents machining liquid and machined chips dnd the like from 



jumpiny uuL thereof. In the second embodiment also, npp«r 
portions ot the 1 «f f ^nd right cages may not be of the reticulated 



U structure, and may be one made of simple cover members through 

C3 

Q1 which machined chips and machining liquid can not pass * further. 



to allow machining liquid to pass through the receiving means 
(lower receiving means) , onl.y tho bottom surface of the 
rocciving means may be made of reticulated ui porous material, 
ui. or material which allows machining liquid to pass 
therethrough but rio^s not al.low machined chips to pass 
therethrough . 

In the first embodiment/ only the lower receiving means 
maybe provided as receiving Treans. In this case, the side wall 
of the lower receiving means* is formed high, and the lower 
portion and the side portion of a region whexe electric discharqe 
machining is udiiied out with the wire electrode 12 and the work 
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pi«r:« 1 are covsrsd with this receiving means. In this case, 
it io necessary to form a gap in Lhe side wall which allows the 
work piece 1 and the clamp member 5 to pass through and move 
for machining. 

In each of the above embodiments, for detachably muuatinq 
cages, constituting Lliw xeceivinq means which are divided into 
two pieces, to the guide or the nozzle, th«' cage is provided 
with mount portion, and the guide or the nozzle is fitted into 
and mounted to the hole of the mount puiLlon, But, the cage 

p uidiy be mounted to the guide or the nozzJe so that they are placed 

C3 " 

.| 3 between two divided nacjf* piocQs. For example/ in the first 

tj ernbodimen t/ the lower cage 21 is divided at a cwnLral line (a 

M line passing through a uwiiLex- of the mount 21a) , and, along th* 

tJ each Of the divided sides, a wall rib extending in the vertical 

P 

direction is provided. These wall ribs hove a part which hold 
jjjij thQ ^uidc or the nozzle between Lhem and a part which comes into 
H close cunLacL with each other without generating * gap. "By 

ru 

dividing a Inwpr cage 21 and providing a rib at each divided 
side, machined chips can be hsld in the lower cagw 21 even when 
the lower uaye 21 are opened. 

As explained above, ir the present invention, it is 
possible to extremely easily cmd owiftly collect machined chips 
of machined product cut out by wire elbuLric; discharge machining - 
Espeuldlly when small machined chips snr.h cutting tools are 
to be obtained by wi re electric discharge machining, collecting 
operation of the machined chips are remarkably TcdulliLated as 
compared with the prior ail. in recent years, since a machine 
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tool is requirod to machine at high speed and efficiently, demand 
of the PCD and CBN tools in a machine tool i m increased, and 
cutting-out working in witr electric discharge machining of 
blank machining is requirod to increase speed, efficiency and 
automatization. The present in venLlun meets such requirements , 
and 1L is possible to easily and swiftly collect machined chips 
after machining operation, .and the efficiency of machining 
operation is enhanced. 

For example, uutchixiinq to cut out 300 pieces ot machined 
jjj chip continuously trom a PCR 5 i ntered body disk had been carried 
Hf3 out, *nd all of the machined chips and machined cuttings weiu 

M 

yj collected in the lower cage uf Lhe lower receiving means. 



Conventionally, whenever machined chips ware collected 
» manual ly, it took about 30 minutes to check the machining tank 

fcss* 

y thoroughly. When the present invention was used-, Lhe machining 
J tank could be checked thoroughly for as short as fiw seconds, 
W and the operating etficinnr:y of the machine could be" enhanced 
remarkably. 




